to an elevation in the production and excretion of urinary ammonia in several mammalian species. The rise in ammonia production is related to an increase in extraction and deamination of blood glutamine by the kidneys (16). An increase in synthesis of renal glutaminase parallels the stimulation of ammonia excretion during metabolic acidosis in rats (2, 1 g) and guinea pigs (71, and it has been suggested that the level of this enzyme in the kidney might be an important factor in the regulation of glutamine deamination and ammonia excretion. for x5 min at 10,000 X g in a refrigerated
centrifuge.
The supernatant fluid, containing almost IOO % of the glutaminase activity, was decanted and stored at 4 C. This preparation remained active for weeks when stored at this temperature.
The enzyme was diluted 5X with borate buffer immediately before use. The following conditions were found to be optimal for the assay of glutaminase in borate extracts : O. I ml diluted enzyme, 0.5 ml of 0.4 M sodium phosphate (pH 8.0), 0.1 ml of 0~2 M L-glutamine (Sigma Chemical Co.) and 0.3 ml HZO. The mixture was incubated in stoppered flasks at 38 C for 20 min. Ammonia was determined by a microdiffusion-calorimetric technique (7). "Blank" flasks contained water in place of glutamine. Renal glutamate concentrations were determined by a spectrophotometric procedure. Kidneys were removed rapidly from animals killed by decapitation and frozen between two pieces of dry ice. Less than I min elapsed between decapitation of the rats and complete freezing of the kidneys. The frozen kidneys were then homogenized in g vol of ice-cold water. Two milliliters of homogenate were mixed immediately with z ml of ice-cold 6 % HC104. The mixture was spun in a refrigerated centrifuge for 30 min at 10,000 X g and filtered. were four or five carbon dicarboxylic acids with an amino, hydroxyl, or carbony1 group on the a carbon. The importance of having one of these groups on the a carbon is indicated by the poor inhibitory potency of succinate, a four carbon dicarboxylic acid with no substitution in the a position. Glutaminase activity was only slightly lower at pH 7.0 (I IO pmoles/ml enzyme, exp. B-r) than at the optimum pH 8.0 (I 25 ymoles/ml enzyme, average of uninhibited glutaminase activities of ax/~. A-r, -2, and -3). At the lower pH, however, the enzyme was much more sensitive to inhibition by glutamate, 2 X IO-~ M, inhibiting 55 % of the glutaminase activity (Table  I , exp. I?). The concentration of glutamate in the rat kidney is about 3 X IO-~ moles/kg dry wt (Table 3) , or about I om2 moles/kg fresh wt. Thus, at pH 7.0, glutamate markedly inhibited renal glutaminase activity at a concentration somewhat below that normally found in the kidney. Other carboxylic acids had no significant effect on glutaminase activity at pH 7.0 (Table I, 
exp. B).
The ability of glutamate to inhibit renal glutaminase activity at concentrations normally found in the kidney suggested that administration of this amino acid in vivo might suppress the production of urinary ammonia. Table 2 shows the effect of glutamate injection on the rate of ammonia excretion in acidotic rats. Rats were stimulated to excrete ammonia at maximal rates by administration of 20 mmoles NH&l/kg. Under these conditions ammonia excretion is limited by renal ammonia production ( I 5). Ad ministration of 10 mmoles monosodium glutamate/kg caused a 50 % inhibition of renal ammonia excretion under these conditions. The amino acid appeared to have no significant effect on the degree of acidosis brought about by ammonium chloride, since urine pH's were essentially the same in animals injected and not injected with glutamate (Table 2) . Glutamate concentration in the rat kidney is elevated 160 % I hr (a3), 50 5% 2 hr (6) and I 5 Yo ( found to be effective inhibitors of glutaminase at a concentration of 2 X IO-~ M at pH 8.0. The fact that these acids occur at concentrations less than xoU3 M in rat kidney (12) and do not significantly inhibit glutaminase activity at pH 7.0 suggests that they probably do not play a major role in the regulation of renal ammonia production.
The changes in renal metabolic acidosis and glutamate concentrations alkalosis could contribute during to the alterations of renal ammonia production found in these conditions.
The 35 % drop in glutamate concentration during acidosis would increase glutaminase activity and, therefore, ammonia production, by about 20 %, whereas the 25 % increase in glutamate concentration during alkalosis would decrease glutaminase activity by about IO-I 5 % (Fig. 2) . 4 The fall in glutamate concentration occurs within 2 hr after administration of ammonium chloride (6) and, thus, could provide a mechanism for rapidly increasing renal ammonia production in acute acidosis. This mechanism could play only a minor role, however, in 2-3 X increase in ammonia excretion during prolonged metabolic acidosis. The mechanism(s) involved in this latter process remain to be elucidated.
In reviewing the data of Shalhoub et al. (25) on the amino acid content of the kidneys of normal and acidotic dogs, it was noted that metabolic acidosis produced a significant decrease (approximately [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] %) in glutamate
